Application No.: 09/938,334 



.4 

s 



Docket No.: 06181/000J707-US0 



REMARKS 
Claims Status 

Claims 1, 2 and 21 are pending in this application. Claim 1 is amended herein. Support 
for the amendment to claim 1 can be found in the specification at pages 8-9. 

Rejections Under 35 U.S.C. §112-Indefiniteness 

Claims 1, 2 and 21 stand rejected as being indefinite for failing to recite steps of the 
claimed processes. In claim 1, the Examiner contends that the phrase "during a chromatography 
process" does not positively recite any chromatography process. 

In claim 1 (part iii) and claim 24 (part iv), the Examiner contends that the step of 
"selecting fractions" is not described, and therefore renders the claim indefinite. 

By this amendment, claim 1 has been amended for clarity to recite that the sample is 
purified using column chromatography. In our opinion, the Examiner's rejection based on the 
absence of the chromatography steps is not well-founded. The specification discloses that the 
column chromatography used to separate the prophenoloxidase is not limited to specific 
conditions. On page 8, the specification recites that the type and amount of chelating agent, the 
kind of resin, and the kind of solvent (i.e., buffer) solution used for the chromatography can be 
easily determined by those skilled in the art. 

In addition, the Examiner's attention is respectfully directed to the fact that one of the 
improvements of the claimed method over the prior art methods is that the fractions exhibiting 
phenoloxidase activity (i.e., the fractions which contain praphenoloxidase) can be separated using 
column chromatography including size-exclusion or ion exchange chromatography. Use of size- 
exclusion or ion exchange chromatography is superior to other techniques such as affinity 
chromatography, which is more expensive and labor intensive (see page 8, lines 19-22). 
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In the present invention, the composition that can detect /3-1,3-glucan 
specifically down to 20 pg/ml can be purified by column 
chromatography without any further particular separation processes 
such as affinity chromatograpy. 

Any size-exclusion/ion exchange column chromatography containing a compatible resin 
for separating prophenoloxidase is contemplated by the present invention. This is supported by 
the specification. For example, page 8-9 indicates that the resin is preferably a dextran- or vinyl- 
based resin such as Sephadex® or Toyopearl®. Both of these resins are appropriate for use in 
size-exclusion/ion exchange chromatography (see attached product information regarding 
Toyopearl® HW (used in Example 1, page 14, line 10; and product information regarding 
Sephadex® resins for ion-exchange chromatography-both atTab A). 

Moreover, as of the filing date, chromatography for separating proteins, including plasma 
proteins, was a well-known technique in the pertinent art. See for example, the attached abstract 
by Toribio et al. (Tab B). 

Regarding the Examiner's rejection that the term "selecting fractions" is indefinite, the 
Examiner's attention is again directed to the specification at pages 10-11, which fully describes 
methods for determining phenoloxidase activity by /3-1,3-glycan in the presence of calcium. It is 
respectfully asserted that where a technical process is well-known and readily practiced by those 
of ordinary skill in the art, the details of the process do not have to be recited in the claims. See 
Shatterproof Glass Corp, v. Libbey Owens Ford Co., 758 F.2d 613 (Fed. Cir. 1985) ("The 
amount of detail required to be included in claims depends on the particular invention and the 
prior art, and is not to be viewed in the abstract but in conjunction with whether the specification 
is in compliance with the first paragraph of section 112"). See also Hybritech Inc. v. Monoclonal 
Antibodies, Inc., 802 F.2d 1367 (Fed Cir 1986) (Holding that method claims to a "sandwich 
assay" were not indefinite since calculating the antibody affinities using this technique was known 
in the art). 
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Accordingly, it is submitted that the present claims are definite, as column 
chromatography was well known in the art as of the filing date. Withdrawal of this rejection is 
respectfully requested. 

In view of the above amendment, applicant believes the pending application is in condition 
for allowance. 



Dated: November 12, 2004 



Respectfully submitted, 




Stephanie ROAmoroso, Ph.D. 

Registration No.: 51,401 
DARBY & DARBY P.C. 
P.O. Box 5257 

New York, New York 10150-5257 
(212) 527-7700 
(212) 753-6237 (Fax) 
Attorneys/Agents For Applicant 
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^ tosoh bioscience Toyopearl® HW Media for 

tosoh Scale-up Size Exclusion 

Chromatography of 
Nucleic Acids and Proteins 



Chemistry of Toyopearl resins 
Toyopearl resins are hydrophilic macroporous packings 
for bioprocessing chromatography. These resins are 
semi-rigid, spherical beads synthesized by a copoly- 
merization of ethylene glycol and methacry!ate-type 
polymers. They are highly resistant to chemical 
attack and are not degraded by microbes. Toyopearl 
packings are available in the size ranges preferred for 
production chromatography and can be packed easily 
into columns up to the largest industrial size. 





Table 1 - Properties and Molecular Weight Separation Ranges for Toyopearl HW Resins 


Toyopearl 
Resin 


Particle Size 
(fim) 


Pore Size 
(A) 


Molecular Weight of Sample 

Polyethylene 

Globular Proteins Dextrans Glycols & Oxides 


HW-40S 
HW-40F 
HW-40C 


20-40 
30-60 
50-100 


50 


100-10,000 


100-7,000 


100-3,000 


HW-50S 
HW-50F 


20-40 
30-60 


125 


500 - 80,000 


500 - 20,000 


100-18,000 


HW-55S 
HW-55F 


20-40 
30-60 


500 


1,000-700,000 


1,000-200,000 


100-150,000 


HW-65S 
HW-65F 


20-40 
30-60 


1000 


40,000 - 5,000,000 


10,000- 1,000,000 


500- 1,000,000 


HW-75F 


30-60 


>1000 


500,000 - 50,000,000 


100,000-10,000,000 


4,000 - 5,000,000 



Table II - Features and Benefits of TSK-GEL HW Resins 


• Constant packing volume over a wide range of salt 


• Bed stability 


concentrations 


• Low cost chromatography 


• High capacity for water soluble proteins 




• High yield recovery using various aqueous eluents 


• Little loss or fouling 


♦ Can be regenerated with base or acid 


• Stable from pH 2 to 12 for routine operation 




Stable from pH 2 to 13 for cleaning 


• Excellent flow rates, high linear velocities, can be 




scaled to very large columns 
• Can be used for very hydrophobic proteins 


• Stable up to 3 bars of pressure 


• Stable in eluents containing surfactants and organic 




solvents 


• Easy to sanitize 


• Can be autoclaved repeatedly in clean water at 1 20'C 





Properties of Toyopearl HW media 
Toyopearl HW media were developed for size exclu- 
sion (gel filtration) chromatography. There are five 
different products having increasing pore sizes and 
exclusion limits for proteins and water soluble poly- 
mers, as shown in Table I. Table II lists the features 
and benefits of Toyopearl HW resins. 



Fractionation range 

Figure 1 shows the fractionation range of the 
Toyopeari HW media. It can be seen that the product 
line covers the full range of normally encountered 
water soluble proteins. Also given is an indication of 
how Toyopeari HW resins compare with Sephadex® 
and Sephacryl® gels sold by Pharmacia. 



Size sorting of proteins 

The molecular weight of proteins can be estimated 
using size exclusion chromatography. Figure 3 
shows an example of this process using Toyopeari 
HW 55F in a chaotropic buffer. 



Figure I 

Fractionation Range for Globular Proteins: 
Toyopeari HW Resins Compared with Pharmacia Gels 
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Bed stability in various solvents 

Toyopeari Resins, due to their high degree of cross- 
linking, are quite resistant to changes in eluents as 
can be seen in Figure 2. 



Figure 2 

Swelling Properties of Toyopeari HW-40S 
in Various Eluents 
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Figure 3 


Size Exclusion Chromatography of Proteins 


in 6M Guanidine Hydrochloride 
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Elution Volume (ml) 


Packing: Toyopeari HW-55F 


Column: 2.2cm ID x 100cm 


Eluent: 6M guanidine HCI 


Flow rate: 12ml/min 


Temperature: 20*C 


Detector: UV @ 280nm 
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Effect of salt on protein retention 

Protein retention on HW resins can change depending 
on the pi of the protein and the pH of the mobile 
phase. These effects can be minimized by the addition 
of a salt to the mobile phase as shown in Figure 4. 





Figure 4 

Effect Of Salt on Protein Retention 
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Chromatography was done on a Toyopearl HW-55F column (2.5cm x 50cm) with 25mM 
TrisHCI buffer, pH 7.5 (standard buffer). The number in the parenthesis is the value 
of the isoelectric point (pi) of each protein. 



Pressure/flow characteristics 

The superior rigidity of the Toyopearl Resin allows 
much higher flow rates than conventional gel products 
as illustrated in Figure 5. 





Figure 5 

Flow Rate as a Function of Pressure Drop On Toyopearl HW-55F 
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Column: 2cm I.D. x 70cm 
Packing pressure: 1 .5 to 2.5 kg/cm 2 , 
Flow rate: 1 to 1 .5m!/min 


using a peristaltic pump 



Effect of particle size on resolution 

In Figure 6, two different grades of Toyopearl HW-55 
are compared — an exercise often done in scale-up 
research and development. This figure shows that 
resolution is best with the S-grade (20 to 50pm), 
while the F-grade provides adequate performance. 
With these options, the most economical solution for 
scale-up chromatography can be chosen. 



Figure 6 
Comparison of Resolution on 
Different Particle Sizes of Toyopearl HW-55 
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Column: Toyopearl HW-55, 2.6cm ID x 70cm 

Sample: 1 ml of 1 . Thyroglobulin (0.3%); 2. y-Globuiin (0.3%); 

3. p-Lactog!obulin (0.3%); 4. Cytochrome C (0.1%) 
Eluent: 33mM Phosphate buffer (pH 7.0), 0.2M NaCi 
Flow rate: 1 06ml/hr (20cm/hr) 
Temperature: 25'C 
Detector: UV (280nm) 



Scaling up protein separations for HPLC 

Due to surface and pore characteristics which are 
almost identical, Toyopearl HW resins behave very 
much as TSK-GEL HPLC columns as shown in 
Figure 7. 



Figure 7 

Separation of a Protein Mixture on 


TSK-GEL G3000SW XL , TSK-GEL G3000PW XL 
(5^m) HPLC Columns and Toyopearl HW-55F 
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B: TSK-GEL G3000PW XL 
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C: Toyopearl HW-55F 4 
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Columns: A. TSK-GEL G3000SW XL (7.8mm ID x 300mm) 

B. TSK-GEL G3000PW XL (7.8mm ID x 300mm) 

C. Toyopearl HW-55F (22mm ID x 600mm) 
Sample: 1 . Thyroglobulin; 2. y-globulin; 3. Ovalbumin 

4. Ribonuclease A; 5. p-aminobenzoic acid 
Eluent: 50mM phosphate buffer (pH 7.0) containing 

0.3M NaCI 
Flow rate: 1ml/min 
Temperature: 25*C 
Detector: UV (280nm) 



Adsorption chromatography examples 

Separation of nucleic acid-related compounds 

Figure 8 shows a chromatogram of various nucleic 
acid related compounds obtained with Toyopearl 
HW-40S. This product is widely used for this kind of 
adsorption purification as well as for the separation of 
oligosaccharides. 



Figure 8 

Separation of Nucleic Acid Related Compounds 
by Adsorption Chromatography on 
Toyopearl HW-40S 
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Column: 2.6cm ID x 29cm 

Sample: 1 . Blue dextran; 2. ATP; 3. ADP; 

4. 2'-AMP; 5. 3'-AMP; 6. 3\ 5'-cAMP; 

7. Adenosine; 8. Adenine 
Eluent: 0.1 M ammonium acetate (pH 4.6) 
Flow rate: 80ml/hr 
Temperature: 25 *C 
Detector: UV (280nm) 



Chromatography in organic solvents 

Figure 9 shows an example of purification of a plant- 
origin polyphenol in 50% methanol. Toyopearl HW-40 
is being used in ways similar to ODS reverse phase 
packings or Sephadex LH-20 for the separation of 
polyphenolic substances, 

Enzyme purification examples 

Purification of glycoproteins 

Membrane-bound enzymes, most of which are glyco- 
proteins, tend to lose activity during conventional slow 
gel filtration. This process is due to excessive elution 
times as well as non-specific interaction between the 
glycoproteins and polysaccharide gel. High-speed 
elution with Toyopearl HW-55F solved this problem in 
the example shown in Figure 10. Recovery of enzy- 
matic activity was up to 80%. Specific activity was 
increased as well, while chromatography with dextran 
gels destroyed 90% of the activity. 



Figure 9 

Elution Pattern of Polyphenolic Substances 
Obtained from Chestnut Galls 
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Figure 10 

Chromatogram of Post-Proline Dipeptidyl 
Aminopeptidase from Pig Kidney 
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Eluent: 

Flow rate: 
Temperature: 
Sample load: 



Toyopearl HW-55F, 2.5cm ID x 144cm 

20mM tris-HCI buffer containing 

0.2M KCI (pH 7) 

30ml/hr 

4"C 

5ml 
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Other examples of enzyme purification 

Figures 11 and 12 give two further examples of the 
use of Toyopearl HW resins for the recovery and 
purification of enzymes, one from a culture super- 
natant and the other from animal tissue. 



Figure 11 

Chromatogram of Extracellular Protease 
Thermus Caldophilus GK24 
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Column: Toyopearl HW-55F, 1 .8cm ID x 91cm 
Eluent: 1 0OmM Tris-HCI buffer (pH 7.4) 

containing 1mM CaCU 
Flow rate; about 1 0ml/hr (3.9ml/nr - cm 2 ) 
Temperature: 4"C 
Fraction size: 2ml/tube 
Sample volume: 7ml 

Detector: UV @ 280nm ( ) 

Enzyme activity f -o o o-) 



Figure 12 
Purification of mRNA on 
Toyopearl HW-65F 
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Fraction Number (5.0ml/fraction) 
Column: Toyopearl HW-65F, 25mm x 90cm 
Sample: 40mg of poly (A) RNA/5ml of formamide, 

sample from silkworm 
Elution: 20mM sodium citrate, 5mM EDTA, 0,5% SDS, 

6M urea, pH 3.5 
Flow rate: 24ml/hr 

Detection: UV @ 254, total mRNA activity (- - -), mRNA 
activity for major plasma proteins ( ) 



Toyopearl HW-50S resin has been used to help isolate 
the ubiquitin-histone conjugate uH2A from the unicellu- 
lar ciliated protozoan Tertrahymena pyriformis. Figure 
13 shows the separation of uH2A from the histone, 
H2A. The sole difference between these two compo- 
nents is a small polypeptide, ubiquitin (ca. 8,500Da). 



Figure 13 

Isolation of a Complex Protein Conjugate on 
Toyopearl HW-50S 
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Gel filtration chromatography on a Toyopearl HW-75F 
column is also a sensitive and useful method for 
determining the purity of amylose specimens, and for 
demonstrating heterogeneity in molecular weight and 
branched structure. Figure 14 shows the elution pro- 
files of amylose subfractions isolated from potato. 
Such substances as wheat and tapioca have also 
been purified by gel filtration. 
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Figure 14 

Isolation of Potato Amylose Subfractions 
on Toyopearl HW-75F 
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Column: Toyopearl HW-75F, 26mm x 100cm 

Sample: potato amylose, 5mg/ml 

Elution: 0.05M NaCI 

Flow rate: 0.67ml/min 

Temperature: 45*C 

Detection: total carbohydrate: anthrone-sulfuric acid assay 
p-amylolysis limits: hydrolysis w. p-amylase 



Toyopearl SEC resins: 



Part* Container Product Particle Exclusion 

size (ml) description size (urn) limit (Da) 

19809 ' : . : A50;i- ' - HW^OS ; : . J - ! ^:^^'':-H".', :;r "'k^iMo^ ' ^ : : ^3&dr0 3 ' : 
07451 250 

14681 1000 

07967 5000 

19808 1'50 ; . -HW-40F . . ; ; v : ; 30,60' : : 3 x10 3 

07448 500 

14682 1000 

07968 5000 

19807 150; HW-40C • V • 50^100 3-xHO 3 ' 

07449 500 

14683 1000 

07969 5000 

19814. V 150> " HW-50S 20-40 1<8* 10 4 

07455 250 

14684 1000 

08059 5000 

19810 150 HW-50F . 30^60 1 8 x 10 4 
07453 500 

14685 1000 

08060 5000 

19813 150 HW-55S 20-40 1 5x 10 5 
07459 250 

14686 1000 

08062 5000 

19812 150 HW-55F 30-60 1 5x 10 5 

07457 500 

14687 1000 

08063 5000 

19815 150 HW-65S 20-40 1 x 10 s 
07467 250 

14688 1000 

08068 5000 

19814 150 HW-65F 30-60 1x10* 
07465 500 

14689 1000 

08069 5000 

19816 150 HW-75F 30-60 5x 10 7 
07469 500 

14691 1000 

08072 5000 

Conditions:Exclusion limits are +/- 30% and are determined using polyethylene glycol, polyethylene oxide, or dextran standards, 
as appropriate. 

Toyopearl LABPAKs: 

Part # Container Product description Particle 
size (ml) size (urn) 

19821 .3x150, : SECPAK LMW^HW^OF/.HW-SOF, HW-55F)^v- 30%:, : 

19819 3 x 150 SECPAK HMW (HW-55F, HW-65F, HW-75F) 30-60 

19820 4 x 150 SECPAK HP (HW-40S, HW-50S, HW-55S..HW-65S) 20-4.0 
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III. SEPHADEX® PRODUCTS 

These highly specialized gelfiltration and chromatographic media are composed of ma< 
beads synthetically derived from the polysaccharide, dextran. The organic chains are c 
give a threedimensional network having functional ionic groups attached by ether linka; 
glucose units of the polysaccharide chains. 

Available forms include anion and cation exchangers, as well as gelfiltration resins, witl 
degrees of porosity; bead sizes fall in discrete ranges between 20 and 300p. See Tabh 
XIII. 



Table XII 


Catalog Number 


Description 


Functionality 


Bead s 


Sephadex Ion-Exchange Resins 


27,124-1 


Sephadex-CM C-25 


carboxymethyl 


40- 


27,126-8 


Sephadex-CM C-50 


carboxymethyl 


40- 


27,127-6 


Sephadex-DEAE A-25 


2-(diethylamino)ethyl 


40- 


27,128-4 


Sephadex-DEAE A-50 


2-(diethylamino)ethyl 


40- 


27,129-2 


Sephadex-QAE A-25 


quaternary aminoethyl 


40- 


27,130-6 


Sephadex-QAE A-50 


quaternary aminoethyl 


40- 


27,131-4 


Sephadex-SP C-25 


sulfopropyl 


40- 


27,132-2 


Sephadex-SP C-50 


sulfopropyl 


40- 



Table XIII 


Catalog Number 


Description 


Bead size < 
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Sephadex Gel-Filtration Resins 



27,103-9 


Sephadex G-10 


40-120 


27,104-7 


Sephadex G-15 


40-120 


27,106-3 


Sephadex G-25 


20-50 


27,107-1 


Sephadex G-25 


20-80 


27,109-8 


Sephadex G-25 


50-150 


27,110-1 


Sephadex G-25 


100-300 


27,112-8 


Sephadex G-50 


20-50 


27,113-6 


Sephadex G-50 


20-80 


27,1 14-1 


Sephadex G-50 


50-150 


27,115-2 


Sephadex G-50 


100-300 


27,116-0 


Sephadex G-75 


20-50 


27,117-9 


Sephadex G-75 


40-120 


27,118-7 


Sephadex G-100 


20-50 


27,119-5 


Sephadex G-100 


40-120 


27,121-7 


Sephadex G-150 


40-120 


27,123-3 


Sephadex G-200 


40-120 
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C 1: J Chromatogr B Biomed Appl. 1996 Sep 20;684( 1-2): 1-23. Related Article 

Methods for chromatographic and electrophoretic separation ai 
assay of NABP oxidoredmctases. 

Toribio F, Alhama J, Lopez-Barea J. 

Departmento de Bioquimica y Biologia Molecuiar, Facultad de Veterinaria, 
Universidad de Cordobo, Spain. 

The different techniques described in purification protocols for pyridine 
nucleotide-dependent enzymes have been reviewed, covering mainly the pap 
published in the past six years. Chromatography was reported in 100% of 
reviewed papers and among the chromatographic techniques, affinity 
chromatography was the most used (ca. 92%), followed by ion-exchange 
chromatography (ca. 79%), size-exclusion chromatography (ca. 64%) and 
hydrophobic chromatography (ca. 24%). Other chromatographic techniques > 
used infrequently. Each chromatographic technique has a different specific 
capacity and chemical selectivity and, therefore, the order of selection shoulc 
based on a precise knowledge of the nature of the sample and the amount of i 
target enzyme that it contains. Analytical electrophoresis was used in about 9 
of the reviewed papers, with denaturing polyacrylamide gel electrophoresis 
(PAGE) being the most widely used mode (ca. 92%), followed by native PA< 
(ca. 48%). The use of isoelectric focusing was reported in 14% of the papers, 
preparative gel electrophoresis was used in only 8% of the cases. The use of- 
electrophoretic techniques was reported in only a few papers. The use of 
continuous enzymatic activity assay methods (spectrophotometric) was fount 
most papers, while high-performance liquid chromatography-based methods 
(discontinuous assays) were reported in only 1 1% of the reviewed articles. 
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